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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows me worc j w hich can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the structure of reducing the capacitance and cross 
talk noise between the signal wiring in the part which penetrates especially a high dielectric layer, about the wiring substrate 
by which the capacitor which consists of a high dielectric layer and an electrode layer was built in the interior of a substrate. 
[0002] 

[Description of the Prior Art] From before, the laminating of two or more insulating layers and conductor layers is carried out 
by turns, it is formed, a mother board etc. can be connected to a principal plane side at IC chip etc. and a rear-face side, and 
the wiring substrate by which built-in formation of the capacitor was carried out inside the substrate is known. In such a 
wiring substrate, many pewter bumps (end-connection child) corresponding to end-connection children, such as IC chip, are 
formed in a principal plane side, and, on the other hand, many connection pads (external end-connection child) corresponding 
to end-connection children, such as a mother board, are formed in the rear-face side. 

[0003] Among these, the pewter bump formed in the principal plane has many power supply bumps (the 1st end-connection 
child) linked to power supply potential, grounding bumps (the 2nd end-connection child) who connect grounding potential, 
and signal bumps (the 3rd end-connection child) for carrying out the in-and-out force of the signal, respectively. These 
end-connection children crowd in a principal plane in the shape of an abbreviation grid, and are stationed. Especially a power 
supply bump and a grounding bump are making the high density field which crowded in the shape of an abbreviation grid. 
[0004] Moreover, the built-in capacitor consists of a high dielectric layer inserted between the 1st conductor layer and the 2nd 
conductor layer which were formed including the above-mentioned high density field, and the 1st conductor layer and the 2nd 
conductor layer. The 1st conductor layer is connected with the power supply bump (the 1st end-connection child) and the 
power supply pad (the 1st external end-connection child) through the 1st connection wiring. Since the 1st connection wiring 
passes along the inside of the 2nd breakthrough formed in the 2nd conductor layer, it is insulated with the 2nd conductor 
layer. Moreover, the 2nd conductor layer is connected with the grounding bump (the 2nd end-connection child) and the 
grounding pad (the 2nd external end-connection child) through the 2nd connection wiring. The 2nd connection wiring passes 
along the inside of the 1st breakthrough formed in the 1st conductor layer, and is insulated with the 1st conductor layer. 
[0005] By the way, many such capacitor built-in wiring substrates make a part of insulating layer by which the laminating was 
carried out the high dielectric layer which consists of high dielectric materials, and have the built-in capacitor of the structure 
which pinched this high dielectric layer by the electrode layer. In order to lower the inductance of the connection wiring 
which connects each electrode layer and a pewter bump, a built-in capacitor is formed in a just under [ a pewter bump (a 
grounding bump, power supply bump) ] portion, i.e., the projection high density field which projected the high density field in 
the thickness direction. In the wiring substrate of such structure, in the periphery field of the outside of a projection high 
density field, an electrode layer is not prepared but much wiring for signals (beer conductor) etc. is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] however, the wiring for signals formed in a high dielectric-layer front face also in 
the periphery field in which an electrode layer is not prepared since an insulating layer consists of the same high dielectric 
layer as a capacitor portion and beer - a conductor - there is a problem that a cross talk noise occurs between the wiring for 
signals which capacitance becomes large and adjoins mutually, or beer 

[0007] Made in order that this invention may solve the above-mentioned trouble, the purpose of this invention is in the 
periphery field of the outside of a built-in capacitor to offer the capacitor built-in wiring substrate which can reduce the 
capacitance and cross talk noise between signal wiring. 
[0008] 

[Means for Solving the Problem] Carry out a deer, and the means is a wiring substrate which has a principal plane and a rear 
face, and is formed in the above-mentioned principal plane. They are many end-connection children for connecting with the 
terminal of IC chip. Many 1st end-connection children, the [ the 2nd end-connection child and ] - 3 end-connection child - 
containing - the [ the above-mentioned 1st end-connection child and ] - some 2 end-connection children [ at least ] With the 
end-connection child who made the high density field where the above-mentioned 1st end-connection child and the 2nd 
end-connection child crowd, and has been stationed With the 1st external end-connection child formed in the 
above-mentioned rear face, the 2nd external end-connection child, and the external end-connection child who reaches and 
consists of a 3rd external end-connection child A laminating is carried out to the projection high density field which projected 
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. the above-mentioned high density field on the interior of the above-mentioned wiring substrate in the thickness direction at 
least through the high dielectric layer. The 1st conductor layer which is two or more abbreviation plate-like conductor layers 
which constitute the electrode of a capacitor, has the 1st breakthrough, and is connected to power supply potential, The 1st 
connection wiring which has the 2nd breakthrough, connects the 2nd conductor layer connected to grounding potential, the 
above-mentioned 1st end-connection child and the 1st conductor layer of the above, and the above-mentioned 1st external 
end-connection child, is located in the 2nd breakthrough of the above, and is insulated with the 2nd conductor layer, The 2nd 
connection wiring which connects the above-mentioned 2nd end-connection child, the 2nd conductor layer of the above, and 
the above-mentioned 2nd external end-connection child, is located in the 1st breakthrough of the above, and is insulated with 
the 1st conductor layer, the beer which penetrates the high dielectric layer in the periphery field of the outside of the 
projection high density field which projected the above-mentioned high density field in the thickness direction - including a 
conductor with the 3rd connection wiring for signal transduction which comiects the above-mentioned 3rd end-connection 
child and the above-mentioned 3rd external end-connection child a shell - the above-mentioned beer - a conductor - the 
grounding beer connected to the grounding potential which penetrates the above-mentioned quantity dielectric layer mutually 
- it is the wiring substrate characterized by forming the conductor 

[0009] the beer for signals which penetrates a high dielectric layer according to the above-mentioned wiring substrate » the 
grounding beer connected with the grounding electrode among both conductors - since the conductor was formed - a 
shielding effect - the beer for signals - a conductor - the capacitance and cross talk noise of a between can be reduced 
[0010] Although what is necessary is to take into consideration the quality of the materials, such as an insulating layer which 
is not the conductor layer or high dielectric layer used as an electrode as a high dielectric layer, a process, etc., and just to 
choose, everything but BaTi03 in addition, for example PbTi03, PbZr03, Ti02, SrTi03, CaTi03, MgTi03 KNb03 Nb03 
NaTi03, KTa03, RbTa03, TiO (Nal/2Bi 1/2)3, Pb(Mgl/2Wl/2) 03, (Kl/2Bil/2) The high dielectric constant ceramic 
which made Ti03 etc. the principal component is mentioned. Moreover, the composite material which added the filler of the 
above-mentioned quantity dielectric constant ceramic can be used for ceramics, such as an alumina, alumimium nitride, a 
mulhte, and a glass ceramic, or resins, such as an epoxy resin, and polyimide resin, BT resin. What is necessary is just to 
[00?1J theSC SUitably accordin S t0 the el ectrostatic capacity and others of the capacitor demanded. 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing, the 
wiring substrate 1 of this operation gestalt - a side elevation is shown in drawing 1 (b), and a partial expanded sectional view 
is shown for a plan in drawing 1 (a) at drawing 2 This wiring substrate 1 has principal plane 1 A and rear-face IB, as shown in 
ggwmg 1 (b), and it is making the abbreviation rectangle-like **** configuration. While IC chip CH loading can be carried 
out, other wiring substrates, such as the mother board MB which is shown with a dashed line all over drawing and which is 
shown with a dashed line all over drawing, are connectable with the principal plane 1A side of the wiring substrate 1 at the 
rear-face IB side. 

[0012] The IC chip CH of a loading schedule is equipped with many pewter bumps T as an IC end-connection child with the 
wiring substrate 1. This pewter bump T has many grounding bumps TG who accept the power supply bump TP who accepts 
power supply potential besides the signal bump TS for outputting and inputting a signal and grounding potential. On the 
other hand, the mother board MB which is due to connect this wiring substrate 1 also has many pewterbumps U, such as the 
signal bump US, the power supply bump UP, and the grounding bump UG, as an end-connection child with the wiring 
substrate 1 . " & 

[0013] The wiring substrate 1 of this operation gestalt has many connection pads (external end-connection child) 5 as an 
end-connection child who has many pewter bumps 3 in the principal plane 1 A, and connects with it with the pewter bump U 
of a mother board MB at rear-face IB as an end-connection child who connects with the pewter bump T of the IC chip CH, as 
shown in drawing 1 (b). Among these, the end-connection child formed in principal plane 1 A has power supply bump (1st 
end-connection child) 3P corresponding to the pewter bump T of IC (the power supply bump TP, the grounding bump TG 
signal bump TS), grounding bump (2nd end-connection child) 3G, and signal bump (3rd end-connection child) 3S 
respectively. As shown in drawing 1 (a), these pewter bumps 3 rank with principal plane 1 A of the wiring substrate 1 in the 
shape of an abbreviation grid, and form the abbreviation rectangle-like bump field BR. If it furthermore says a detail the 
abbreviation rectangle-like high density field MR where much power supply bump 3P and grounding bump 3G were 
alternately close with the 150-micrometer lattice spacing in the shape of an abbreviation grid, and were located in a line is 
formed in the center of abbreviation of this bump field BR. Moreover, the circumference field SR where much signal bump 
3S, power supply bump 3P, and grounding bump 3G were located in a line in the shape of a grid is formed in the field which 
encloses the high density field MR among the bump fields BR. 

[0014] On the other hand, the connection pad 5 formed in rear-face IB also has much signal pad 5S corresponding to the 
pewter bump U of a mother board, power supply pad 5P, and grounding pad 5G, respectively, and forms the abbreviation 
rectangle-like pad field. And in the center of abbreviation of a pad field, much power supply pad 5P and grounding pad 5G 
are alternately arranged in the shape of an abbreviation grid. Moreover, much signal pad 5S, power supply pad 5P, and 
grounding pad 5G are arranged at those circumferences. 

[00 1 5] As shown in drawing 2 , as for this wiring substrate 1 , the laminating of the insulating layer of 1 1 layers is carried out 
in all to the 1 1th insulating layer 81 which forms rear-face IB from the 1st insulating layer 71 which forms principal plane 
1 A. and - between the inside of the layer of these insulating layers 71-8 1, or a layer - respectively - beer - the conductor 
and the circuit pattern are formed 
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„ [0016] It will be divided into the expansion section 9 which consists of the 1st insulating layer 71 - the 5th insulating layer 75, 
and the built-in capacitor 13 which consists of the 6th insulating layer 76 which consists of a high dielectric layer which 
makes BaTi03 a principal component - 10th insulating-layer 80 grade if the internal structure of this wiring substrate 1 is 
roughly classified, in addition, insulating-layer 71- although especially the quality of the material of 75 and 81 is not limited, 
it can use a ceramic, a glass ceramic, etc. suitably 

[0017] Among these, in order for the expansion section 9 to connect electrically the pewter bump 3 formed in the periphery 
field SR mainly among the bump fields BR mentioned above, these, and the corresponding connection pad 5 It is for taking 
about the wiring which connects with these pewter bumps, especially the signal wiring (the 3rd connection wiring) 19 grade 
which connects electrically signal bump 3S and signal pad 5S and which is accumulated and boiled, and making it develop in 
the direction of a periphery of the wiring substrate 1 (fan-out). On the other hand, in the projection high density field TMR 
shown m drawing 2 . the power supply wiring (the 1st connection wiring) 15 linked to power supply bump 3P and the 
grounding wiring (the 2nd connection wiring) 17 linked to grounding bump 3G are prolonged in the thickness direction 
toward the rear-face IB side from the principal plane 1A side, respectively, 

[0018] Moreover, the grounding wiring (the 2nd connection wiring) 17 which the power supply wiring (the 1st connection 
wiring) 15 prolonged from power supply bump 3P in the projection high density field TMR had mainly connected the built-in 
capacitor 13 to the power supply electrode layers (the 1st conductor layer) 29, 3 1, and 33, and was prolonged from grounding 
bump 3G has connected with the grounding-electrode layers (the 2nd conductor layer) 30, 32, and 34. Thus, since the power 
supply wiring 15 for connecting with each electrode layer and the grounding wiring 17 were centralized on the projection high 
density field TMR, the inductance of the power supply wiring 15 and the grounding wiring 17 can be reduced. 
[0019] Moreover, in order that the power supply wiring 15 and the grounding wiring 17 may concentrate as mentioned above 
in the projection high density field TMR, in order to insulate the grounding wiring 17 and the power supply electrode layers 

29, 3 1, and 33, the 1st breakthrough 29K, 3 IK, and 33K prepared in the power supply electrode layers 29, 31, and 33 will 
also crowd, and will be formed. Similarly, in order to insulate the power supply wiring 19 and the grounding-electrode layers 

30, 32, and 34, the 2nd breakthrough 30K, 32K, and 34K prepared in the grounding-electrode layers 30, 32, and 34 will also 
crowd, and will be formed. 

[0020] Specifically, the interval of the power supply wiring 15 and the grounding wiring 17 which adjoins this is set as 150 
micrometers - about 450 micrometers in the projection high density field TMR. Therefore, the interval with the 1st 
breakthrough 29K, 31K, and 33K and the 2nd breakthrough 30K, 32K, and 34K is also set as 150 micrometers - about 450 
micrometers. 

[0021] Next, the periphery field TSR inside the wiring substrate prepared in the circumference of the projection high density 

held TMR is explained. In the periphery field TSR, the wiring developed from the pewter bump 3 is formed in the expansion 

section 9 and the signal wiring 19 especially formed by being prolonged from signal bump 3S is arranged intensively. In a 

part for the 13 round marginal part of built-in capacitors, signal wiring 19 is connected with signal pad 5S, respectively which 

electrode layer being insulated through signal beer 19V which penetrate the high dielectric layers 76-80 

[0022] The interval mutual in signal wiring 19 is set as 1mm - about (for example, 1.27mm) 1.5mm. Thus, signal wiring 19 is 

developed in the expansion section 9 so that an interval may become large comparatively compared with the pow 

wiring 15 or the grounding wiring 17 (fan-out). However, since signal wiring 19 penetrates the high dielecfric" layers" 76-80 

ttie capacitance of signal beer 19V comrades which adjoin especially tends to become large, and the cross talk noise tends to 

become large. 

[0023] On the other hand, in the wiring substrate 1 of this operation gestalt, as shown in the plan of drawing 3 , grounding 
beer 18 is provided in the middle of signal beer 19V by the case with an interval [ of signal beer V (phi75micrometer) ] of 

ZT 1 „ In addltlon ' the dielectric constant of the high dielectric layers 76-80 is about 5000. With such structure, compared 
with 25.8pF which is the capacitance between the signal beer when not preparing grounding beer, the capacitance between 
signal beer 19V can be reduced to 0.16pF by the shielding effect by grounding beer 18. Moreover, a cross talk noise can also 
be reduced from several % - 10% when not preparing grounding beer to 0.17% by the shielding effect 
[0024] Furfeermore, with this operation gestalt, since the path (phi300micrometer) of grounding beer 18 is made larger than 
the path (phi75micrometer) of signal beer 19V, the capacitance and cross talk noise between signal beer 19V can be more 
effectively reduced rather than the case where it is made the path and the diameter of said of signal beer 19V. 
[0025] | In addition, arrangement as shown in drawing 4 or drawing 5 can also be used for the method of arrangement of signal 
beer 19 V and grounding beer 18, for example, without being limited to the gestalt of drawing 3 . That is, with the structure 
shown in drawing4 , signal beer 19V are formed more in high density compared with the thing of drawing 3 . Moreover 
compared with what was shown in drawing 3 or drawing 4 , it is installed successively so that grounding beer 1 8 may 
m^To- S ' gtial beer 19V ' and the shieldm S effect is farther strengthened with the structure shown in drawing 5 . 
[0026] Since grounding beer is prepared between [ which penetrates the high dielectric layer around a capacitor ] signal beer 
in the wiring substrate which built in the capacitor as explained above, the capacity and the cross talk noise between signal 
beer can be reduced. Furthermore, if the path of grounding beer is made larger than the path of signal beer, reduction of the 
capacity between adjoining signal beer and a cross talk noise can be performed more effectively 
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. * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the wiring substrate which has a principal plane and a rear face, and they are many end-connection children for 
being formed in the above-mentioned principal plane and connecting with the terminal of IC chip, the [ many 1st 
end-connection children, the 2nd end-connection child, and ] - 3 end-connection child - containing - the [ the 
above-mentioned 1st end-connection child and ] - the end-connection child who some 2 end-connection children [ at least ] 
made the high density field where the above-mentioned 1st end-connection child and the 2nd end-connection child crowd, and 
has been stationed the [ the 1st external end-connection child formed in the above-mentioned rear face, the 2nd external 
end-connection child, and ] - 3 external end-connection child The 1st conductor layer which is the wiring substrate equipped 
with the above, has the 1st breakthrough, and is connected to power supply potential, The 1st connection wiring which has the 
2nd breakthrough, connects the 2nd conductor layer connected to grounding potential, the above-mentioned 1st 
end-connection child and the 1st conductor layer of the above, and the above-mentioned 1st external end-connection child, is 
located in the 2nd breakthrough of the above, and is insulated with the 2nd conductor layer, The 2nd connection wiring which 
connects the above-mentioned 2nd end-connection child, the 2nd conductor layer of the above, and the above-mentioned 2nd 
external end-connection child, is located in the 1st breakthrough of the above, and is insulated with the 1st conductor layer, 
the beer which penetrates the high dielectric layer in the periphery field of the outside of the projection high density field 
which projected the above-mentioned high density field in the thickness direction - including a conductor with the 3rd 
connection wiring for signal transduction which connects the above-mentioned 3rd end-connection child and the 
above-mentioned 3rd external end-connection child a shell - the above-mentioned beer ~ a conductor - the grounding beer 
connected to the grounding potential which penetrates the above-mentioned quantity dielectric layer mutually - it is 
characterized by forming the conductor 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the wiring substrate concerning the operation gestalt of this invention, and (a) is a plan and 
(b) is a side elevation. 

[Drawing 2] It is the partial expanded sectional view of the wiring substrate concerning the operation gestalt of this invention. 
[Drawing 3 ] It is the plan showing arrangement of the signal beer concerning the operation gestalt of this invention and 
grounding beer. 

[Drawing 41 Drawing 3 is the plan showing arrangement of different signal beer and grounding beer. 

[Drawing 5] Drawing 3 and drawing 4 are the plans showing arrangement of different signal beer and grounding beer 

[Description of Notations] 

1 Wiring Substrate 

3 Pewter Bump (End-Connection Child) 

3P Power supply bump (the 1st end-connection child) 

3G Grounding bump (the 2nd end-connection child) 

3S Signal bump (the 3rd end-connection child) 

5 Connection Pad (External End-Connection Child) 

5P Power supply pad (the 1st external end-connection child) 

5G Grounding pad (the 2nd external end-connection child) 

5S Signal pad (the 3rd external end-connection child) 

9 Expansion Section 

13 Built-in Capacitor 

15 Power Supply Wiring (1st Connection Wiring) 

17 Grounding Wiring (2nd Connection Wiring) 

1 8 Grounding Beer 

19 Signal Wiring (3rd Connection Wiring) 
19V Signal beer 

29, 3 1, 33 Power supply electrode layer (the 1st conductive layer) 

30, 32, 34 Grounding-electrode layer (the 2nd electrode layer) 
29K, 3 IK, 33K The 1st breakthrough 

30K, 32K, 34K The 2nd breakthrough 
76-80 Quantity dielectric layer 
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DRAWINGS 



[Drawing 11 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



© ^ 



19V 1»V 



[Drawing 5] 
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